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Abstract

Background. It is of vital importance to comprehensively and transparently report clinical trial activity. The SPIRIT
2013 and CONSORT 2010 statements exist to define items to be reported in clinical trial protocols and randomized
controlled trials, respectively. The aim of this methodological review was to assess the reporting quality of pedi-
atric neuro-oncology trial protocols and trial result articles.

Methods. Published trial protocols and phase Il/lll trial result articles relating to pediatric brain tumors (published
after the introduction of the SPIRIT 2013 statement), were identified through searches of 4 electronic bibliographic
databases. The reporting quality of included trial protocols and result articles was assessed against the aforemen-
tioned statements. In addition, the CONSORT-A checklist was used to assess the abstracts of trial result articles.
Percentage adherence was calculated for each article.

Results. Nine trial protocols, 68 phase Il trials, and 8 phase lll trial result articles were included. Mean adherence of
trial protocols to the SPIRIT statement was 76.8% (SD: 0.09). Mean adherence of trial abstracts to CONSORT-A was
67.4% (SD: 0.13) for phase |l abstracts and 47.5% (SD: 0.09) for phase Ill abstracts. Adherence of trial result articles
to CONSORT was 71.3% (SD: 0.10) for phase |l trials and 70.3% (SD: 0.13) for phase lll trials.

Conclusions. The reporting quality of pediatric neuro-oncology trial protocols and trial result articles requires
improvement, particularly in the areas of randomization and blinding. This is consistent with our previously pub-
lished findings following similar assessment of reporting quality for adult neuro-oncology trial protocols and result
articles.

clinical trial | CONSORT | CONSORT-A | SPIRIT

Pediatric brain tumors are the most common solid tumor
in children, are associated with a poor prognosis, and are

to published statements that offer a checklist of key items to
be included.

the leading cause of cancer-related deaths in this popula-
tion." Clinical trials for pediatric brain tumors are essential
in order to advance treatment options and refine treatment
algorithms. Comprehensive and transparent presentation
of both the intended trial (trial protocol) and the trial results
(trial results article), regardless of the actual trial result, is
an essential requirement to facilitate knowledge communi-
cation and advancement. A uniform approach to reporting
essential trial details can be achieved by uniformly adhering

The SPIRIT (Standard Protocol Items: Recommendations for
Interventional Trials) 2013 statement serves as a vital resource,
offering evidence-based guidelines for crafting comprehen-
sive clinical trial protocols.? Endorsed by a wide array of stake-
holders including journals, regulators, and academic research
institutions, the SPIRIT statement provides a robust framework
consisting of 51 items seen as vital for protocol reporting.??
By adhering to the SPIRIT recommendations, researchers en-
sure the proactive integration of critical methodological facets
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essential to the robust design of a clinical trial. This stra-
tegic adherence not only elevates the quality of trial plan-
ning but also proactively addresses potential pitfalls and
biases, thereby enhancing the credibility and dependa-
bility of the trial outcomes.

The CONSORT (Consolidated Standards of Reporting
Trials) statement, plays a pivotal role in providing
evidence-based recommendations aimed at elevating
the quality of reporting for Randomized Controlled Trials
(RCTs). This influential framework, last updated in 2010,
has garnered the support of a vast network of over 600
medical journals, underlining its accepted role for the
presentation of clinical trial results.*#®> Comprising 25
distinct items, the CONSORT statement considers the
reporting of clinical trial conception, execution, anal-
ysis, and interpretation. By emphasizing the incorpora-
tion of these comprehensive guidelines, the overarching
objective centers on promoting consistency in the way
trials are reported, ensuring that key details are effec-
tively communicated to researchers, clinicians, and the
broader scientific community. The CONSORT frame-
work has evolved to encompass specialized extensions
like CONSORT-A. This specific extension addresses the
requirements for reporting informative clinical trial
abstracts.®

When considering both the SPIRIT and CONSORT state-
ments collectively, they provide universally accepted
directives for reporting, serving as invaluable tools for in-
dividuals aiming to proficiently convey their intended and
executed randomized controlled trials. Deviating from
these established standards in either the protocol or re-
sults article might impede the trial’s potential to contribute
to informed clinical decision-making.

A review assessing the reporting quality of adult neuro-
oncology protocols, trials, and abstracts has been pub-
lished.”The review identified 7 trial protocols and 36 clinical
trial result articles. The average conformity of trial proto-
cols with the SPIRIT statement was 79.4% (SD: 0.11). The
average adherence of clinical trial abstracts to CONSORT-A
was 75.3% (SD: 0.12), whilst the average adherence to
CONSORT was 74.5% (SD: 0.10). It was concluded that im-
provement was needed to ensure the transparent com-
munication of clinical trials, and their results, with the
literature. The standard of reporting quality in pediatric
neuro-oncology trial protocols and clinical trial result arti-
cles has not been assessed to date. The aim of this meth-
odological review was to assess the reporting quality of
pediatric phase Il and phase Ill neuro-oncology trial result
articles and published trial protocols published from 2014
onwards against the SPIRIT and CONSORT statements.
This review is the second and final methodological review
addressing the reporting quality of neuro-oncology proto-
cols, trials and trial abstracts, and in doing so, we intend
for reporting standards in neuro-oncology to improve.

]
Material and Methods

The methodology utilized in this study closely parallels
that of our previously published paper.” Given the sub-
stantial alignment between the 2 research papers, the

methodological descriptions within this paper have been
abbreviated.

Information Sources

Electronic bibliographic databases including PubMed,
EMBASE, CINAHL, and the Cochrane central register of
controlled trials were searched to identify protocols, re-
sults articles, and abstracts of pediatric phase Il and phase
Il neuro-oncology studies published since 2014. The com-
plete search strategies are provided in Supplementary
Appendix 1.

Eligibility Criteria

Pediatric phase Il and phase Il neuro-oncology protocols,
result articles, and abstracts were evaluated using the
SPIRIT, CONSORT, and CONSORT-A statements. Protocols,
result articles, and abstracts that belonged to the same
study were evaluated using the corresponding statements
in the same way as stand-alone publications. The inclusion
criteria for eligible studies was specified as published clin-
ical trial protocols and clinical trial result papers that de-
scribe cohorts of children and young adults (minimum 10
patients) with an intracranial tumor receiving interventions
including perioperative care, surgery, radiotherapy, phar-
macotherapy, or any combination of the above.The full eli-
gibility criteria are provided in Supplementary Appendix 2.

Study Selection and Data Extraction

Searches were downloaded from their online databases
for the purpose of deduplication and screening. Screening
was performed by 2 review authors (J.S. and S.H.) and any
titles that did not achieve concordance were highlighted
within the platform, discussed, and resolved between the
2 review authors in person or escalated to another review
author (S.T.K.).The review was reported in accordance with
the Preferred Reporting ltems for Systematic Reviews and
Meta-analysis (PRISMA) guidelines, where applicable.®

Assessment of Reporting Quality

The SPIRIT 2013 statement, comprising 51 items
(Supplementary Appendix Table 3), was used to assess the
reporting quality of trial protocols. Each item was assigned
a point based on adequate reporting in the manuscript
or Supplementary Material (Yes =1 point, No =0 points).
Nonapplicable items reduced the maximum attainable
score by 1 point (for instance, criterion not applicable to
phase Il clinical trials). The maximum score applicable to all
eligible protocols was 51. The CONSORT-A and CONSORT
checklists were used to evaluate clinical trial abstracts and
result articles.

When assessing the reporting quality of phase Il ab-
stracts and trials, a modified CONSORT-A (Supplementary
Appendix 4) and CONSORT 2010 (Supplementary
Appendix 6) checklist was used. Checklist items 8 and 9 on
the CONSORT-A checklist relate to randomization and were
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ignored in such circumstances, in order to not adversely
affect the overall reporting quality. Moreover, when as-
sessing phase Il trials using the CONSORT 2010 statement
question 1a “Identification of the study as randomized”
was altered to identifying the study as a phase Il trial to
avoid penalizing trails that were not randomized. Similarly,
items on the CONSORT 2010 checklist relating to random-
ization (question 8a to question 10) and blinding (ques-
tions 11a to 11b) were not applicable to the trials as they
were not randomized. Instead of receiving a “No” for these
questions, a “N/A” was given and the overall percentage
was modified when statistical analysis was carried out. If a
phase Il trial was randomized and failed to report informa-
tion on the checklist items they would receive a “No” for
this item.

Statistical Analysis

Descriptive analysis was used to calculate the proportion
(shown as a percentage) of SPIRIT statement items that
were adequately reported in protocols. Mean values are
presented alongside the standard deviation. The same
analysis was carried out on the clinical trial abstracts and
result articles. Additional analysis based on the year of
publication was also carried out to explore possible rela-
tionships between the time elapsed since the publication
of the guideline and the level of adherence reported.

]
Results

Study Characteristics

Eighty-five articles were included in this review—9 trial
protocols, 68 phase Il clinical trials, and 8 phase Il clin-
ical trials. The search, screening, and selection of results
are summarized in Figure 1. Of the included protocols 6
(66.7%) had a first author affiliated with an institution in
Europe. Medulloblastoma was the most common tumor
investigated in the protocols accounting for 66.7% (n = 6).
Table 1 provides an overview of the included protocols.

Fifty-three percent (n=19) of the phase Il clinical trial
articles had a first author affiliated with an institution in
the United States, whilst 25% (n=9) were affiliated with
an institution in Europe, and the remainder from the
rest of the world (22% (n=28)). High grade glioma was
the study subject for 20.6% (n=14) and diffuse intrinsic
pontine glioma was the subject of 16.2% (n=11) phase Il
trials.Table 2 provides an overview of the included clinical
trial articles.

Fifty percent of the phase lll trials had a first author affil-
iated with an institution in the United States (n = 4), whilst
only 25% (n=4) had a first author affiliated in Europe.
The Journal of Clinical Oncology was the main journal
where the phase lll trials were published (37.5%, n = 3).
Pediatric Blood and Cancer, JAMA Oncology, Neuro-
oncology, Radiotherapy and Oncology, and Deutsches
Arzteblatt International each had 1 phase lll trial pub-
lished respectively (12.5%, n=1). Medulloblastoma was
the most common study subject in phase Il trials (50%,
n=4).

Quality of Reporting of Clinical Trial Protocols as
per SPIRIT 2013 Statement

Nine protocols were included in this review and assessed
against the SPIRIT statement. A mean adherence rate of
76.8% (SD: 0.09) was observed. The range of compliance
with the 51 items in the checklist was 34/51 to 49/51. There
was 1 “nonapplicable” question in the SPIRIT statement,
relevant to 44.5% of the included protocols (n=4), re-
garding item 17b “blinding.” If a protocol was not blinded
and clearly stated this in the abstract, then it would not be
applicable for that protocol to explain the methods used
to carry out blinding. All included protocols reported the
administrative information for the protocol, described the
background and rationale, and reported the study setting.
Only 77.8% (n =7) of the protocols explained the role of the
study sponsor and funders.

Although all 7 protocols described the planned interven-
tions in each group, including administration methods,
only 66.7% (n=6) of protocols described criteria for
discontinuing or modifying the allocated interventions,
as well as strategies to improve protocol adherence.
Furthermore only 55.5% (n=>5) of protocols listed con-
comitant care and interventions that would be allowed or
prohibited throughout the trial. The assignment of inter-
ventions, including details on sequence generation, was
reported in 55.5% (n=5) of protocols and allocation and
implementation in only 22.2% (n = 2). Only 44.4% (n = 4) of
protocols reported whether blinding took place.

88.8% (n=28) of protocols reported planned statis-
tical analysis and described any planned additional anal-
ysis. However, only 77.7% (n=7) of protocols mentioned
whether a data monitoring committee (DMC) was present
or gave adequate reasons it was not needed. 77.7% (n=7)
of protocols explained how personal information about
potential and enrolled participants was collected, shared,
and maintained in order to protect confidentiality before,
during, and after the trial and 88.8% (n=8) of protocols
explained who will have access to that data. A summary
of the adherence rates for each item in the SPIRIT 2013
checklist can be seen in Figure 2 and in Supplementary
Appendix 8.

The included protocols were also analyzed based on the
year of publication. A 2-sample t-test was performed to
compare trials published in 2013-2017 (Group 1, n=5) to
trials published between 2018 and 2022 (Group 2, n=4).
There was no significant difference in concordance rate
(%) between group 1 (mean =76.8%, SD: 0.11) and group 2
(mean =77.0%, SD: 0.06), P=.98.

Quality of Reporting of Clinical Trial Abstracts as
per CONSORT-A Checklist

Sixty-eight clinical trial phase Il abstracts were assessed
against the CONSORT-A statement. Mean adherence rate
with the checklist was 67.4% (SD + 0.13). The range of com-
pliance with items from the checklist was 5/17 to 14/17.The
total was modified in 94.1% (n=64) of phase Il abstracts
due to nonapplicable items. Identification of the trial as a
phase Il trial in the title was present in 88.2% (n = 60) of trial
abstracts and corresponding author's details were reported
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Figure 1. PRISMA flow chart.

in 91.1% (n=62). Adequate trial design was reported in
47.0% (n=32) of included abstracts. Trial hypothesis and
objectives were accurately reported in 92.6% (n=63) and
77.9% (n =53) adequately reported the outcome of the trial.
Details on the strategy used for randomization and in-
formation on blinding were not applicable in 94.1% (n = 64)
of phase Il abstracts. These trials scored a N/A for these
questions on the CONSORT-A checklist to not adversely
affect the overall reporting quality percentage. Trial status
was reported in 11.8% (n = 8) of included abstracts.
Primary outcome, estimated effect size and precision,
conclusions and result interpretation were reported ac-
curately in all abstracts. Details on trial registration and

funding were reported poorly in the included abstracts with
only 22.0% (n = 15) including information on trial registra-
tion and only 5.9% (n =4) mentioned trial funding directly
in the abstract. A summary of the compliance rates to each
item on the CONSORT-A checklist can be seen in Figure 3
and in Supplementary Appendix 9, including modifications
made to the CONSORT-A checklist for phase Il abstracts.
Eight clinical trial phase Il abstracts were assessed
against the CONSORT-A statement. Mean modified ad-
herence rate with the checklist was 47.5% (SD + 0.09). The
range of compliance with items from the checklist was 6/17
to 11/17. Randomization was identified in the title in 62.5%
(n=05) of trial abstracts, while adequate trial design was
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2006 radiation therapy and combination chemotherapy in treating

Tumor type

Medulloblastoma

young patients with medulloblastoma, supratentorial primitive
neuroectodermal tumor, or ependymoma

2006 chemotherapy and radiation therapy in treating young pa-
tients with newly diagnosed, previously untreated, high-risk

2006 Radiation therapy and combination chemotherapy in treating

Medulloblastoma

Medulloblastoma

young patients with medulloblastoma, supratentorial primitive

neuroectodermal tumor, or ependymoma

2009 Children’s oncology group phase iii trial of reduced-dose and
reduced-volume radiotherapy with chemotherapy for newly

Medulloblastoma

diagnosed average-risk medulloblastoma

2012 A study of carboplatin with radiotherapy and isotretinoin in pa-
tients with other than average risk medulloblastoma/PNET

2013 ACNSO0831: a children’s oncology group phase Ill randomized

Medulloblastoma

Ependymoma

trial of post-radiation chemotherapy in patients with newly
diagnosed ependymoma ages 1-21 years

2013 Biomede trial: a randomized trial from the innovative therapies
for children with cancer (ITCC) consortium to evaluate new
drugs in diffuse intrinsic pontine glioma (DIPG)

2015 Study for children with medulloblastoma of standard risk, be-

Diffuse Intrinsic
Pontine Glioma
(DIPG)

Medulloblastoma

tween 3 and 5 years old and <22 years old

Table 1. Overview of Included Protocols

1st Author Country Year Trial name
1 Frank Deinlein  Europe
2 James M USA

Olson

medulloblastoma

8 Stefan Europe

Rutkowski
4 Jeff M. Europe

Michalski
b Carin Damen- USA

Korbijn
6 Amy A Smith USA
7 MC Le Deley Europe
8 Katja von Hoff  Europe
9 Pierre Leblond Europe

2016 SIOP Ependymoma Il—an International Clinical Program for

Ependymoma

the diagnosis and treatment of children, adolescents, and
young adults with ependymoma

reported in only 25% (n=2) of included abstracts. All ab-
stracts (n=8) accurately reported the trial objectives and
interventions. Trial outcome was reported accurately in
87.5% (n=7) phase lll abstracts.

Although trials commonly stated they were randomized,
they all failed to discuss the randomization allocation se-
quence directly in the abstract. This meant that randomi-
zation, including the strategy to allocate participants to
interventions was inadequately reported in all of the ab-
stracts we assessed. Information on blinding was sub-
optimal, with reporting in only 12.5% (n = 1) of abstracts.

Trial status was poorly reported in all phase lll abstracts
(n=0), with no mention of whether the trial was still on-
going, closed to recruitment, or closed to follow up.

Primary outcome, estimated effect size and precision,
conclusions and result interpretation were reported accu-
rately in all abstracts (n=8). Details on trial registration
and funding were reported poorly in the included abstracts
with only 50% (n =4) including information on trial regis-
tration and no trial (n=0) mentioned trial funding directly
in the abstract. A summary of the compliance rates to each
item on the CONSORT-A checklist can be seen in Figure 3
and in Supplementary Appendix 10.

Quality of Reporting as per CONSORT 2010
Statement

Sixty-eight phase Il trials were included in this anal-
ysis. After accounting for nonapplicable items, the mean
score was 71.3% (SD + 0.10) with a range of 11/27-26/29.

Identification of the trial as randomized in the title was
present in 88.2% (n=60). All (n=68) included trials dis-
cussed the scientific background to their paper and 98.5%
(n=67) highlighted any objectives or hypothesis clearly.
82.4% (n=53) of trials discussed the trial design, including
allocation ratio, with points only being awarded if both
the allocation ratio and design were mentioned. Only 7.4%
(n=5) of trials discussed any important changes that were
made after the trial commenced. If no changes were made
but the trial explicitly stated this, then they received a
“Yes" 98.5% (n = 67) described important eligibility criteria
for the trial. All trials (n = 68) accurately reported the inter-
ventions, in sufficient detail to allow replication.

Only 4% of phase Il studies were randomized and as-
sessed using an unmodified CONSORT 2010 statement,
being scored out of 37 points. The remaining 64 trials were
not randomized so were scored “N/A” for questions 8a-11b
relating to randomization and blinding. The modified
CONSORT 2010 statement for phase |l trials is available in
Supplementary Appendix 6.

Statistical methods to compare primary and secondary
outcomes were reported in 89.8% (n=61) of phase Il trials.
Similarity of interventions was deemed not applicable for
97.1% (n = 66) of included phase Il trials because many had
interventions that were not comparable. Similarly, 82.4%
(n=56) of included phase Il trials did not include binary
outcomes so were marked as not applicable for this in the
CONSORT checklist.

Trial generalizability was reported in 98.6% (n=67) in-
cluded phase Il trials. However, the limitations of the trial,
including potential sources of bias and misinterpretation,
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Figure 3. Compliance rate (%) to CONSORT-A checklist items (and modified for analysis of phase Il abstracts).

were not as thoroughly reported in only 54.4% (n = 37) of
the included trials. Only 58.8% of phase Il trials (n=40)
described the trial registration data and 75% (n=>51) de-
scribed trial funding. The location of the full trial protocol
was reported in 77.9% (n=53). A summary of compli-
ance rates can be seen in Figure 4 and in Supplementary
Appendix 11.

The included phase Il studies were also analyzed based
on the year of publication. A 2-sample t-test was per-
formed to compare trials published in 2013-2017 (Group 1,
n = 24)to trials published between 2018 and 2022 (Group 2,
n=44). There was a significant difference in concordance

rate (%) between Group 1 (mean=62.9%, SD: 0.08) and
Group 2 (mean =75.7%, SD: 0.08), P=.0001.

Eight phase Il trials were included in this analysis. After
accounting for nonapplicable items, the mean score was
70.3% (SD + 0.13) with a range of 18/34-25/33. Identification
of the trial as randomized in the title was present in 62.5%
(n=5). All phase lll trials (n=8) discussed the scientific
background of their paper and highlighted any objectives
or hypothesis clearly. 50.0% (n =4) of trials discussed the
trial design, including allocation ratio, with points only
being awarded if both the allocation ratio and design
were mentioned. Only 25% (n=2) of trials discussed any
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Figure 4. Compliance rate (%) to CONSORT 2010 statement checklistitems (and modified for analysis of phase Il trials).

important changes that were made after the trial com-
menced. If no changes were made but the trial explicitly
stated this, then they would also receive a “Yes"” response.
All included phase lll trials described primary and sec-
ondary outcome measures, including how these measures
would be assessed. Only 25% (n = 2) of phase Ill trials re-
ported whether changes had been made to the objectives
after the trial had commenced. If no changes were made
and the trial explicitly stated they would also be given a
“Yes"” response.

Reporting on randomization methods in the phase lll
trials was suboptimal. While 62.5% (n =5) of studies iden-
tified the trial as randomized in the title, only 37.5% (n=3)
described the method used to generate the randomization
sequence in the study. The same 37.5% (n=3) trials de-
scribed the implementation of randomization, including
who generated the randomized allocation sequence, who
enrolled the participants, and who assigned the interven-
tions. Information on blinding was also inadequate, only
being reported in 12.5% (n=1) of studies. If the trial was
not randomized any further questions relating to randomi-
zation would be scored with a “N/A” to not adversely affect
the result.

All the included phase lll trials (n=8) described statis-
tical methods used to interpret the results and a further
75% (n=6) explained methods for additional analysis or
directly stated no additional analysis was carried out. A
table displaying baseline demographic data and clinical
characteristics of each group was included in 87.5% (n=7)
of the trials.

Trial generalizability was reported in all included trials
(n=28).Trial limitations, including sources of bias and mis-
interpretation, were less well reported in only 37.5% (n = 3)
of included trials. Descriptions of funding and the trial
registration number were included in 75% of the phase
Il trials (n=6). Only 62.5% (n=>5) reported where the
full trial protocol could be found. A summary of compli-
ance rates can be seen in Figure 4 and in Supplementary
Appendix 12.

Analysis based on the year of publication was not able
to be calculated on the included phase Il trials due to the
limited sample size.

]
Discussion

This is the first analysis of the quality of reporting of pe-
diatric neuro-oncology clinical trial protocols and clinical
trial results. The study highlights commonalities in re-
porting deficiencies in pediatric neuro-oncology protocols,
abstracts, and trials and suggests that improvements are
needed in future publications.

Trial Protocols and the SPIRIT 2013 Statement

The SPIRIT 2013 statement acts as a checklist of essential
components for incorporating into a clinical trial protocol,
aimed at promoting thorough and transparent reporting.
Throughout the included clinical trial protocols adherence
to the SPIRIT statement varied. Among the administra-
tive elements such as title, registration, protocol version,
funding, and responsibilities, the adherence to high re-
porting standards was consistently evident in the included
protocols. Additionally, the majority of protocols suc-
ceeded in providing an adequate and transparent descrip-
tion of funding sources, thereby enabling a fair assessment
of potential conflicts of interest.

While the majority of protocols addressed the research
question and provided reasons for conducting the trial, there
was a variation in how roles and responsibilities of protocol
contributors were conveyed. This included elements such as
the structure, functions, and duties of the coordinating center,
steering committee, endpoint adjudication committee, data
management team, and other individuals or groups super-
vising the trial. Efforts should be directed towards increasing
researchers’ understanding of the vital significance in clearly
delineating the composition, roles, and responsibilities of
the contributors to the protocol. Each protocol also com-
prehensively provided information concerning the trial de-
sign, thereby enabling the study’s reproducibility by other
researchers. This facet plays a pivotal role in grasping the
protocol’s contextual framework and confirming the align-
ment of participants with the stipulated criteria, thus accu-
rately reflecting the intended target demographic.
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Eligibility criteria and methodological procedures were
well reported throughout the included protocols. Notably,
a substantial number of protocols proactively outlined
strategies for participant retention and complete follow-up,
highlighting their awareness of the significance in maxi-
mizing data collection completeness. Furthermore, the
statistical methods employed for data analysis, coupled
with well-founded justifications for method selection were
well reported throughout the included protocols. Equally
important, all protocols effectively elucidated strategies
to address potential protocol nonadherence and the man-
agement of missing data, a pivotal measure to safeguard
against bias. Across both the pediatric and adult studies,
study methodology and statistical methods were well re-
ported. The comprehensive detailing of the study method-
ologies in both sets of papers contributes significantly to
the transparency and reproducibility of the research.

In line with ethical considerations, a significant number
of protocols diligently addressed the requisites of ethical
approval and key trial modifications. Acknowledging that
ethical approval is a fundamental tenet of clinical research,
it's noteworthy that most protocols fulfilled this obliga-
tion. Nevertheless, it's worth emphasizing the importance
of encompassing a detailed account of the ethical ap-
proval application process, identifying the granting body,
and transparently disclosing any post-approval protocol
amendments. This inclusive approach not only enhances
the completeness of reporting but also underscores
the commitment to ethical integrity within the research
process.

However, the area of randomization, which is funda-
mental to study design, exhibited the poorest reporting
throughout the included protocols, warranting particular
attention. A minority of protocols offered comprehensive
reporting of the methods and mechanisms employed in
creating the randomized allocation sequence. The defi-
ciency in reporting randomization details observed in our
current study aligns with a recurring trend identified in
our previous manuscript assessing adult neuro-oncology
protocols.” This underscores a consistent concern that ne-
cessitates attention. Randomization plays a foundational
role in research trials, and it is imperative that reporting
standards are upheld to ensure the method’s robust-
ness and the validity of subsequent analyses. The limited
number of protocols that adequately detailed the methods
and mechanisms for generating randomized allocation
sequences hampers a comprehensive evaluation of treat-
ment effect magnitude, precision, and potential biases.
Similarly, only a small proportion of protocols adequately
reported details on blinding. When reporting prospective
clinical trial protocols, efforts should be made to report
succinct and compressive details on the randomization
process and, if applicable, blinding.

Clinical Trial Results and the CONSORT 2010
Statement, Including CONSORT-A

At its core, the CONSORT statement seeks to elevate re-
porting standards and, consequently, augment the trans-
parency of randomized trials. This is the first analysis of
the quality of reporting in pediatric neuro-oncology trials.

Within the broader literature, a prior systematic review
utilized the CONSORT 2010 statement to evaluate reporting
quality in RCTs conducted in head and neck oncology sur-
gery. Similarly to the findings in this study, the systematic
review found the mean adherence to the CONSORT check-
list to be 45.5% in head and neck oncology articles (n = 38).
The authors also pinpointed certain deficiencies, notably
in the implementation of randomized allocation and the
accurate reporting of sample size calculations. These find-
ings underscore the importance of enhancing reporting
standards in RCTs not only within neuro-oncology but also
across the broader oncological specialty.®

To appraise the included abstracts, we utilized the
CONSORT-A checklist, a specialized extension of the
CONSORT-2010 statement tailored for abstracts. Among
the encompassed phase Il trials, there was a notable em-
phasis on reporting the background, aims, objectives, and
the foundational research that justified the intervention.
The methodology presented in these trials was compre-
hensive, offering detailed insights into all facets of the trial
setup, enabling straightforward replication of the study
conditions. In-depth descriptions of trial interventions
encompassed crucial aspects, including dosage, admin-
istration routes, and procedural intricacies, facilitating ef-
fortless replication efforts. This theme was consistent with
the included phase lll trials, as well as the included trial ab-
stracts where objectives, interventions and outcomes were
well reported and in sufficient detail to facilitate replica-
tion.The reporting of essential elements of the trial contrib-
utes to the robustness and reproducibility of the research,
which is fundamental to promote and enforce transparent
reporting guidelines.

Sixty-four of the included phase Il trials were not ran-
domized. To not adversely affect these trials overall per-
centage these items were given a “N/A” when being
scored. Specifically, items 8a-11b on the CONSORT-2010
checklist were not relevant for these trials, thus the max-
imum score was decreased to a total of 30. Items 13a
and 13b on “participant flow” were also modified to suit
nonrandomized trials. In the included phase Il trial ab-
stracts checklist items 8 and 9 regarding randomization
and blinding respectively were deemed not applicable to
64 of the included abstracts. Checklist item 10 “number of
participants randomized to each group” was also modified
to the number of participants in each treatment arm, so the
checklist item would be relevant to nonrandomized trials.

Randomization and blinding were reported poorly in the
included phase Il abstracts, with trials consistently failing
to describe how the randomization process was carried out
in enough detail to score a “Yes” on the CONSORT-A check-
list. The inadequacy in reporting randomization persists
as a recurring concern, observed consistently across both
the previously published adult neuro-oncology report’s
assessment of both included protocols and clinical trials,
as well as the current pediatric reporting analysis. A con-
sistent pattern emerged, when assessing the included
phase Ill abstracts, with trials inadequately describing the
randomization process in sufficient detail to merit a “Yes”
score on the CONSORT-A checklist. This trend extended to
the included phase lll trials, where reporting on randomiza-
tion continued to be deficient. While many trials delineated
the methodology behind generating the randomization
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allocation sequence, the vast majority failed to describe
how this sequence was put into practice. Similarly, the re-
porting of blinding, a pivotal tool for guarding against po-
tential biases, demonstrated inadequacy in these trials.

The consistent deficiency in reporting randomiza-
tion and blinding spans both adult and pediatric papers,
highlighting the pressing need for improved practices. This
issue necessitates awareness-raising, reforms, and metic-
ulous reporting across contexts. Collectively, researchers,
authors, and reviewers must address this gap to uphold
transparency and rigor in clinical research reporting.

The assessment of findings and interpretations from
the included trials was well reported, with a considerable
number of trials delving into how their insights resonated
with other trial outcomes. This trend remained consistent
within the abstracts, where all authors presented a com-
prehensive overview of their trials’ overarching results.
However, a notable gap emerged in the reporting of trial
limitations, where only a minority phase Il and phase Il
trials effectively addressed this. It is vital to underscore the
importance of a comprehensive discourse on limitations,
accompanied by a thorough exploration of methodologies
employed to navigate them.

Funding was poorly reported in both the phase Il and
phase Il abstracts analyzed. When assessing the re-
porting quality of abstracts, funding had to be directly
mentioned in the abstract and many authors failed to do
this. All of the phase Ill abstracts failed to report funding
sources directly in the abstract. The reporting of funding
sources within the abstract of included trials exhibited
shortcomings across both the adult and pediatric manu-
scripts. This deficiency in funding details underscores
a common theme between the 2 studies, indicating the
need for improved reporting practices for this critical as-
pect. Ensuring accurate and comprehensive disclosure of
funding sources is pivotal for upholding the integrity and
impartiality of clinical research, making it imperative to
address this issue in efforts to enhance reporting stand-
ards moving forward. However, it's important to note that
when examining the full-text papers, funding reporting
was generally of a higher standard. This observation high-
lights the potential impact of complete paper reading in
providing a more comprehensive view of funding disclo-
sure practices. It is essential to continue advocating for
consistent and transparent reporting of funding sources
across all phases of research to maintain research integ-
rity and credibility.

Limitations

This comprehensive methodological review is based on
a sample of neuro-oncology clinical trial literature, which
may not represent all studies conducted. The inclusion
criteria were limited to articles written in the English lan-
guage. Despite these limitations, we conducted a thor-
ough search and included common pathologies studied in
neuro-oncology clinical trials. To minimize observer bias,
2 review authors (J.S. and S.H.) independently performed
data extraction and scoring, achieving a high level of agree-
ment during the initial check. The inclusion of phase Il trials
and modification of the CONSORT checklist could affect the

interpretation of the results in light of the intended purpose
of the CONSORT statement; however, because of the small
sample of phase lll trials in pediatric neuro-oncology, phase
Il trials are an important research source. The number of
included protocols was relatively small, which meant that
each article contributed significant weight to the mean per-
centage adherence score per item. Because of the small
sample size, conclusive results cannot be drawn from this.
However, this does highlight the infrequency of published
clinical trial protocols for this health area. We used the
SPIRIT statement (2013), CONSORT, and CONSORT-A state-
ments (2010) post hoc to assess all protocols, and abstracts
and trials respectively. As we included only protocols and
clinical trial result articles published after 2014, both state-
ments were available for use by authors of the trials. Their
use may have been limited due to lack of widespread aware-
ness of these guidelines at time of publication.

]
Conclusions

The reporting quality of pediatric neuro-oncology clinical
trial protocols and clinical trial result articles is inadequate
and requires improvement. Although more than 600 med-
ical journals endorse CONSORT and the list of endorsers
of the SPIRIT guidelines is also increasing in size, there
needs to be greater awareness and possibly mandatory
adherence at the time of manuscript submission, to ensure
comprehensive reporting of protocols and clinical trials
intended to influence practice. Additionally, societies and
cooperative group clinical trials consortia could mandate
the use of these guidelines when soliciting abstracts for
annual scientific conferences and subsequent publication
in specialty journals.

I
Supplementary material

Supplementary material is available online at Neuro-
Oncology (https://academic.oup.com/neuro-oncology).
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